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(54) MONITORING METHOD FOR CUTTING LOAD BY DATA EXTRACT MEAN 

(57)Abstract: 

PURPOSE: To obtain a cutting load monitoring device of 
a high reliability, a good responsiveness as well and easy 
to discriminate an operator and to change data in 
cutting. 

CONSTITUTION: A teaching cut is executed prior to an 
actual work in order to obtain a monitoring reference 
value. At that time, the cutting load detection data of 
each process detecting from a spindle and feed shaft are 
stored. At the time when the cutting of each process is 
finished, the load value adapted to the actual cutting of 
the work tool thereof is operated, the value thereof is 
stored as the cutting load reference value of the tool, A 
cutting abnormality decision value and wear decision 
value are stored with their operation from this reference 
value and also the graphic display of a cutting load state 
and cutting load reference value, the cutting abnormality 
decision value and wear decision value are displayed in a 
chart. 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

(57) [Claim(s)] 

[Claim 1] In a machine tool, the cutting load under instruction cutting is detected from the drive 
system of a main shaft or a feed shaft. Memorize the detected instruction cutting load data in 
the storage section, and this memorized instruction cutting load data is classified into 
descending of a load value after cutting termination. In order to remove the maximum load side 
unstable data based on the effect of a noise or disturbance from this classified instruction 
cutting load data Extract the 1st instruction effective cutting load data which deleted the data of 
the 1 st high order predetermined range which can be set up for every classification of a tool at 
least, and from this 1st extracted instruction effective cutting load data, while being high order 
data by the side of maximum load close attendants The data of the 2nd high order 
predetermined range which can be set up for every classification of said tool at least are 
extracted as 2nd instruction effective cutting load data. Carry out the averaging operator of this 
2nd extracted instruction effective cutting load data, and a cutting load value is calculated. This 
cutting load value is made into the reference value of a cutting load, the multiplication of the 
predetermined multiplier for cutting load decision is carried out to this cutting load reference 
value, and the abnormality decision value in cutting is calculated. This abnormality decision value 
in cutting, The cutting load monitor approach by the data extraction method of averaging 
characterized by comparing the cutting load data detected from the drive system of the main 
shaft under real cutting, or a feed shaft, and for this cutting load data judging whether they are 
abnormalities, and outputting the signal of the abnormalities in cutting in the case of 
abnormalities. 

[Claim 2] In a machine tool, the cutting load under instruction cutting is detected from the drive 
system of a main shaft or a feed shaft. Memorize the detected instruction cutting load data in 
the storage section, and this memorized instruction cutting load data is classified into 
descending of a load value after cutting termination. In order to remove the maximum load side 
unstable data based on the effect of a noise or disturbance from this classified instruction 
cutting load data Extract the 1st instruction effective cutting load data which deleted the data of 
the 1st high order predetermined range which can be set up for every classification of a tool at 
least, and from this 1st extracted instruction effective cutting load data, while being high order 
data by the side of maximum load close attendants The data of the 2nd high order 
predetermined range which can be set up for every classification of said tool at least are 
extracted as 2nd instruction effective cutting load data. Carry out the averaging operator of this 
2nd extracted instruction effective cutting load data, and a cutting load value is calculated. Make 
this cutting load value into the reference value of a cutting load, carry out the multiplication of 
the predetermined multiplier for wear decision to this cutting load reference value, and a wear 
decision value is calculated. Detect the cutting load under real cutting from the drive system of 
a main shaft or a feed shaft, and the detected real cutting load data is memorized in the storage 
section. In order to classify this memorized real cutting load data into descending of a load value 
after real cutting termination and to remove the maximum load side unstable data based on the 
effect of a noise or disturbance from this classified real cutting load data Extract the 1 st real 
effective cutting load data which deleted the data of the 1st high order predetermined range 
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which can be set up for every classification of a tool at least, and from this 1st extracted real 
effective cutting load data, while being high order data by the side of maximum load close 
attendants The data of the 2nd high order predetermined range which can be set up for every 
classification of said tool at least are extracted as 2nd real effective cutting load data. Carry out 
the averaging operator of this 2nd extracted real effective cutting load data, and a real cutting 
load value is calculated. The cutting load monitor approach by the data extraction method of 
averaging characterized by comparing this real cutting load value with said wear decision value, 
and for this real cutting load value judging whether they are abnormalities, and outputting the 
signal of tool wear in the case of abnormalities. 

[Claim 3] In claim 1 or claim 2 said 1st instruction effective cutting load data from said classified 
instruction cutting load data Or the method of asking for said 1 st real effective cutting load data 
from said classified real cutting load data In order to classify said memorized instruction cutting 
load data or said real cutting load data into descending of a load value and to remove the effect 
by change of the amount of cutting from said classified instruction cutting load data or said real 
cutting load data after cutting termination, Read the cutting load value of the data of the high 
order predetermined number of the number of cutting load datas, and the data of the 3rd high 
order predetermined range of this cutting load value are extracted as the 3rd instruction 
effective cutting load data or 3rd real effective cutting load data. In order to remove the 
maximum load side unstable data based on the effect of a noise or disturbance from said this 3rd 
extracted instruction effective cutting load data or the 3rd real effective cutting load data The 
cutting load monitor approach by the data extraction method of averaging which considers as 
the approach of extracting and asking for the 1st instruction effective cutting load data or the 
1st real effective cutting load data which deleted the data of the 1st high order predetermined 
range which can be set up for every classification of a tool, and is characterized by the effect by 
change of the amount of cutting being removable. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of supervising the cutting condition 

at the time of processing of a machine tool. 

[0002] 

[Conventional example] As an approach of supervising the cutting condition of a machine tool 
and performing efficient operation, there is the approach of supervising the cutting load of a main 
shaft motor or a feed shaft servo motor. 

[0003] A current value is detected as a cutting load under cutting from the drive motor of a main 
shaft or a feed shaft. When detecting the abnormalities in cutting, once, perform instruction 
cutting and from the cutting load detection data (cutting load data) except the high frequency 
noise component at that time (a) Or it set up the maximum of a cutting load data as a reference 
value, the continuation N time average of (b) cutting load data was computed, the maximum of 
that average was calculated as a reference value, and it was supervising by comparing the limit 
set point and real cutting data based on this reference value. 

[0004] Moreover, as for tool wear, wear of a tool is detected as a de-component rise of a cutting 
load and a rise of a load effect. Therefore, or it compares and detects change of the dc 
component which filtered (c) detection data, (d) detection data are compared, a time amount 
element is put into relation condition, and detection processing is performed by the approach of 
detecting the rise of a dc component. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the approach of making maximum of a 
cutting load data a reference value or the approach of making a reference value maximum of the 
continuation N time average value of a cutting load data is carried out based on the maximum of 
a cutting load data, the trouble shown below exists. 

[0006] That is, fluctuation may produce a cutting load data with the transfer loss of a drive, or 
the response characteristic of a drive system also in the condition of not cutting. Fluctuation 
also becomes large, so that it is heavy machining especially. Moreover, by the milling cutter or 
end mill cutting, even if it cuts without changing cutting conditions, since it becomes 
intermittence cutting, a cutting load data will be changed. Especially, as for a drill etc., a chip 
changes a slag cutting load data. And in a continuation N time average, since the fluctuation 
cycle of a cutting load data changes by various cutting conditions etc., the effective count N of 
equalization cannot be decided. Moreover, if the count N of equalization is made [ many ], data 
will be stabilized, but while the response to a cutting load data becomes slow, change of a 
cutting load data will become low. Furthermore, since the data reliability of a reference value 
becomes low as for the approach of a difference being between an average cutting load value 
and maximum, and making large maximum of fluctuation a reference value as data, naturally 
monitor sensibility also worsens. Moreover, when enlarging the count N of equalization, although 
stabilized, since a response became slow, data had produced the trouble that there was a 
possibility that change of a rise of sudden cutting load values, such as tool breakage, etc. may be 
undetectable. 
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[0007] thus, the criterion value which supervises in the monitor approach of a cutting load — 
taking — the direction and precision — ** — it is set to one of the important technical 
problems. 

[0008] Moreover, the trouble shown below exists in the above mentioned wear detection 
processing. 

[0009] That is, since the filtered dc-component data compare, a data-processing system other 
than the processor of the monitor of the above mentioned cutting load is required, and a data- 
processing system becomes a duplex and becomes cost quantity. Two kinds of data setup for 
the abnormalities in cutting and wear is needed, and for an operator, it is complicated and 
unclear. Since it filters, cutting data become low and detection precision falls. Moreover, the 
direction of the worn-out tool had also produced the trouble that the data range of fluctuation 
became large and the effect of filtering became large. 

[0010] It is this invention being originated in view of this technical problem, and memorizing the 
cutting load data of instruction cutting. By having judged the loaded condition of the whole 
cutting from that memorized cutting load data, having calculated the cutting load value adapted 
to real cutting, and having made this value into the reference value of a cutting load monitor at 
the time of cutting termination It is intelligibly reliable and, moreover, responsibility is also aimed 
at offering the monitor approach of a cutting load that a good cutting load monitor can be 
performed. 
[0011] 

[Means for Solving the Problem] In order to solve said technical problem, the 1st invention is set 
to a machine tool. The cutting load under instruction cutting Detect from the drive system of a 
main shaft or a feed shaft, and the detected instruction cutting load data is memorized in the 
storage section. In order to classify this memorized instruction cutting load data into descending 
of a load value after cutting termination and to remove the maximum load side unstable data 
based on the effect of a noise or disturbance from this classified instruction cutting load data 
Extract the 1st instruction effective cutting load data which deleted the data of the 1st high 
order predetermined range which can be set up for every classification of a tool at least, and 
from this 1st extracted instruction effective cutting load data, while being high order data by the 
side of maximum load close attendants The data of the 2nd high order predetermined range 
which can be set up for every classification of said tool at least are extracted as 2nd instruction 
effective cutting load data. Carry out the averaging operator of this 2nd extracted instruction 
effective cutting load data, and a cutting load value is calculated. This cutting load value is made 
into the reference value of a cutting load, the multiplication of the predetermined multiplier for 
cutting load decision is carried out to this cutting load reference value, and the abnormality 
decision value in cutting is calculated. This abnormality decision value in cutting, The cutting load 
data detected from the drive system of the main shaft under real cutting or a feed shaft is 
compared, this cutting load data judges whether they are abnormalities, and it is characterized 
by outputting the signal of the abnormalities in cutting in the case of abnormalities. 
[0012] The 2nd invention is set to a machine tool. Moreover, the cutting load under instruction 
cutting Detect from the drive system of a main shaft or a feed shaft, and the detected 
instruction cutting load data is memorized in the storage section. In order to classify this 
memorized instruction cutting load data into descending of a load value after cutting termination 
and to remove the maximum load side unstable data based on the effect of a noise or 
disturbance from this classified instruction cutting load data Extract the 1st instruction effective 
cutting load data which deleted the data of the 1st high order predetermined range which can be 
set up for every classification of a tool at least, and from this 1st extracted instruction effective 
cutting load data, while being high order data by the side of maximum load close attendants The 
data of the 2nd high order predetermined range which can be set up for every classification of 
said tool at least are extracted as 2nd instruction effective cutting load data. Carry out the 
averaging operator of this 2nd extracted instruction effective cutting load data, and a cutting 
load value is calculated. Make this cutting load value into the reference value of a cutting load, 
carry out the multiplication of the predetermined multiplier for wear decision to this cutting load 
reference value, and a wear decision value is calculated. Detect the cutting load under real 
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cutting from the drive system of a main shaft or a feed shaft, and the detected real cutting load 
data is memorized in the storage section. In order to classify this memorized real cutting load 
data into descending of a load value after real cutting termination and to remove the maximum 
load side unstable data based on the effect of a noise or disturbance from this classified real 
cutting load data Extract the 1 st real effective cutting load data which deleted the data of the 
1st high order predetermined range which can be set up for every classification of a tool at least, 
and from this 1st extracted real effective cutting load data, while being high order data by the 
side of maximum load close attendants The data of the 2nd high order predetermined range 
which can be set up for every classification of said tool at least are extracted as 2nd real 
effective cutting load data. The averaging operator of this 2nd extracted real effective cutting 
load data is carried out, and a real cutting load value is calculated, this real cutting load value is 
compared with said wear decision value, this real cutting load value judges whether they are 
abnormalities, and it is characterized by outputting the signal of tool wear in the case of 
abnormalities. 

[0013] The 3rd invention is set to the 1st invention or invention of the 2nd. Furthermore, said 
1st instruction effective cutting load data from said classified instruction cutting load data Or 
the method of asking for said 1st real effective cutting load data from said classified real cutting 
load data In order to classify said memorized instruction cutting load data or said real cutting 
load data into descending of a load value and to remove the effect by change of the amount of 
cutting from said classified instruction cutting load data or said real cutting load data after 
cutting termination, Read the cutting load value of the data of the high order predetermined 
number of the number of cutting load datas, and the data of the 3rd high order predetermined 
range of this cutting load value are extracted as the 3rd instruction effective cutting load data or 
3rd real effective cutting load data. In order to remove the maximum load side unstable data 
based on the effect of a noise or disturbance from said this 3rd extracted instruction effective 
cutting load data or the 3rd real effective cutting load data It considers as the approach of 
extracting and asking for the 1st instruction effective cutting load data or the 1st real effective 
cutting load data which deleted the data of the 1st high order predetermined range which can be 
set up for every classification of a tool, and is characterized by the effect by change of the 
amount of cutting being removable. 
[0014] 

[Function] In the supervisory equipment of the cutting load possessing the display which displays 
the loaded condition at the time of cutting, in order to acquire the cutting load reference value 
to supervise, instruction cutting is performed in advance of actual processing. When the cutting 
load data of each process detected from the drive system of a main shaft or a feed shaft is then 
memorized and cutting of each process finishes, the instruction cutting load value adapted to 
real cutting of the processing tool is calculated, and the value is memorized as a reference value 
of the cutting load of a tool. While calculating and memorizing the abnormality decision value in 
cutting, and a wear decision value from this cutting load reference value, since the reference 
value, the abnormality decision value in cutting, and wear decision value of a cutting load by the 
graphical display and the operation of cutting loaded condition at the time of cutting are 
indicated by drawing, in discernment, it can do easily and data modification can also carry 
[ operator ] out easily. 

[0015] Moreover, at this time, the monitor of the abnormalities in cutting can be supervised by 
the abnormality decision value in cutting and real time comparing a real cutting load data, and 
tool wear can calculate a real cutting load value each time at the time of cutting termination, and 
can be supervised as compared with a wear decision value. Furthermore, adaptive control which 
changes a cutting feed rate timely is also performed so that a real cutting load may go into 
cutting load within the limits drawn from a cutting load reference value. 
[0016] 

[Example] Hereafter, one example of this invention is explained in detail based on a drawing. 
[0017] Dra wing 1 is the block diagram of the cutting load supervisory equipment which carries 
out this invention. 

[001 8] M-C shown in drawing 1 is the control device (an NC unit, programmable controller) of a 
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machine tool, and has the wear detection processing means, the malfunction detection 
processing means, the delivery exaggerated light downward means, the delivery exaggerated light 
rise means, etc. 

[0019] 1 is a detecting element and detects a motor load (current value) as a cutting load from a 
main shaft drive motor or a feed shaft drive motor. The amplifier which amplifies the current 
value which detected 2 by the detecting element 1, the filter section from which 3 removes 
electrical noise, and 4 are the A/D-conversion sections which change an analog signal into a 
digital signal. In addition, this digital data performs concrete control decision processing. 
[0020] AD1 is an AND gate, and if the signal under cutting is inputted, it will output data to the 
cutting data storage section 5. The cutting data storage section 5 memorizes the cutting load 
data under cutting. 6 is the various parameter sections which have memorized the numeric value 
used by each operation part. 7 is C parameter 6C of a cutting load data and the various 
parameter sections 6 which was cutting value operation part, and processing was started and 
was memorized in the cutting data storage section 5 when cutting was completed. With the 
parameter for an operation of the processing tool set up, the cutting load value at that time is 
calculated, and the reference-value storage section 10 memorizes the calculated cutting load 
value as a reference value, 8 is wear value operation part and is W parameter 6W of said cutting 
load reference value and parameter section 6 at the wear value operation part 8. It calculates 
with the multiplier for wear decision set up, and the result is memorized in the wear value 
storage section 1 1 as a wear decision value. 9 is outlying-observation operation part and is O 
parameter 60 of said cutting load reference value and parameter section 6 at the outlying- 
observation operation part 9. It calculates with the multiplier for cutting load decision set up, and 
the result is memorized in the cutting outlying-observation storage section 12 as an abnormality 
decision value in cutting. W parameter 6W and O parameter 60 The multiplier memorized can be 
set up for every tool and every tool classification. 

[0021] AD2 is an AND gate, and if the instruction signal that a cutting load value is calculated 
after cutting termination in the cutting value operation part 7 and instruction cutting is carried 
out is inputted, it will output a Konomi cutting load value to the wear value operation part 8, the 
outlying-observation operation part 9, and the reference-value storage section 10. 
[0022] AD3 is an AND gate, and while performing not instruction cutting but real cutting and 
supervising the cutting load (i.e., when the supervisory signal is inputted), it outputs the real 
cutting load data under real cutting to a comparator 16, a comparator 17, and a comparator 18 
on real time. Moreover, the real cutting load value calculated by the cutting value operation part 
7 after real cutting termination is outputted to a comparator 15. 

[0023] In a comparator 15, when the wear decision value memorized by the wear value storage 
section 1 1 is compared with the real cutting load value when real-cutting this time and it 
becomes a wear decision value < real cutting load value, a tool wear detecting signal is outputted 
to a control unit MC. 

[0024] In a comparator 16, when the abnormality decision value in cutting memorized by the 
outlying-observation storage section 12 is compared with the real cutting load data of the real 
time under real cutting and it becomes an abnormality decision value in cutting < real cutting 
load data, a tool malfunction detection signal is outputted to control unit M~C. 
[0025] 13 is the cutting load reference value and A parameter 6A which are cutting load upper 
limit operation part, and were memorized by the reference-value storage section 10. The upper 
limit of the cutting load permitted by the tool currently cut with the set-up multiplier is 
calculated, and the result is outputted to a comparator 1 7. 

[0026] 14 is cutting load minimum operation part, calculates the lower limit of the cutting load 
similarly permitted by the tool currently cut, and outputs the result to a comparator 18. This A 
parameter 6A It is possible to set it as arbitration for every tool, for example, a multiplier is 
[0027], Cutting load upper limit = 1 20%x cutting load reference value, [0028] Cutting load lower 
limit = 80%x cutting load reference value [0029] Then, the multiplier of "120" and "80" is set up. 
[0030] In comparators 17 and 18, the cutting load upper limit and cutting load lower limit which 
were calculated respectively are compared with the real cutting load data of the real time under 
real cutting, and when a real cutting load data is more than a cutting load upper limit, or when it 
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is below a cutting load lower limit, an override downward signal or an override rise signal is 
outputted to control-device M-C. 

[0031] Next, the data-processing approach of the cutting load value performed in the cutting 
value operation part 7 is explained. 

[0032] The effect according to outbreak data from the cutting load data memorized by said 
cutting data storage section 5, In order to remove the effect by change of the amount of cutting 
shown in the example of a cutting pattern of drawing 4 of [ for maximum load side unstable 
data ] Classify all data into descending of a load value, and from this classified instruction cutting 
load data, while being high order data of descending of the load value by the side of maximum 
load close attendants The cutting load data of 1st predetermined % which makes the cutting 
load-data total decided by every classification of a cutting tool 100% of a percentage within the 
limits is extracted. That is, an inner 10% number of high orders of cutting load values which made 
the number the classified instruction cutting load-data total 100% are read, and M% or more (3rd 
high order predetermined range) of cutting load data (3rd effective cutting load data) of the 
cutting load value is extracted. In addition, although usually considered as 60% M%, it constitutes 
so that it can be set as arbitration for every classification of a tool, and every tool. In addition, 
1st predetermined % is [10xM/100]%. 

[0033] Subsequently, assignment of the operation exclusion range is explained. The data by the 
side of the maximum load are influenced of a noise, disturbance, etc., and turn into unstable data. 
Then, in order to lose this effect, said cutting load data of the range (1st high order 
predetermined range) of the 2nd predetermined % by the side of the maximum load decided for 
every classification of a cutting tool of the inside which made the number the cutting load-data 
total extracted in said 1st predetermined % 100% (for example, S % number) is removed. In 
addition, although usually considered as 5% S%, it constitutes so that it can be set as arbitration 
for every classification of a tool, and every tool. 

[0034] In order to acquire the fixed load reference value which is not confused by the load effect 
from the cutting load data after this exclusion (1st effective cutting load data), the effective 
cutting load data (2nd effective cutting load data) at the time of instruction cutting which is the 
cutting load data of the range (2nd high order predetermined range) of 3rd predetermined % by 
the side of the maximum load decided for every classification of a cutting tool (for example, P % 
number), or real cutting is extracted. That is, a fixed load reference value can be acquired, 
without being confused by the load effect if any cutting pays its attention to data with a larger 
cutting load data since cutting exceeding cutting conditions is not performed although a cutting 
load data is changed. Then, this computing range is specified at P %. In addition, although usually 
considered as 10% P%, it constitutes so that it can be set as arbitration for every classification 
of a tool, and every tool. 

[0035] Usually, an effective data is chosen from the memorized cutting load data, and the 
effective-data total is set as a number 100%. And carry out the averaging operator of the load 
value of 85 - 95% number data (effective cutting load data) of the high order, and let it be a 
cutting load value at that time. In addition, numeric values, such as M %, S %, and P etc. %, are G 
parameter 6C at the parameter section 6. It carries out, and sets up or memorizes. 
[0036] Next, processing of the supervisory equipment of a cutting load is explained along with 
the flow chart of drawing 2 and drawing 3 . 

[0037] By starting of processing, first, instruction cutting judges whether it is real cutting, and, in 
instruction cutting, in real cutting of the processing after step 100, performs processing after 
step 1 10 (step 100). And instruction cutting for calculating the reference value of a cutting load 
is started (step 101), and cutting load detection data (cutting load data) are memorized in the 
cutting data storage section 7 (step 102). Subsequently, it judges whether all instruction cutting 
was completed (step 103), if it has not ended, the cutting load data storage of step 102 is 
repeated, and it sets from the cutting load data memorized when having ended to the cutting 
value operation part 7, and it is C parameter 6C. Inner predetermined % (M %) extracts effective 
cutting value data (step 104). 

[0038] Similarly it sets to the cutting value operation part 7, and is C parameter 6C. By inner 
predetermined % (S %, P %), a part for unstable data is removed out of said effective cutting load 
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data (step 105), and the averaging operator of the cutting load value of the parameter range is 
carried out (step 106). This averaged cutting load value is memorized as a reference value in the 
cutting reference-value storage section 10 (step 107). 

[0039] Subsequently, O parameter 60 of a cutting load reference value and the parameter 
section 6 calculated in the cutting value operation part 7 in the outlying-observation operation 
part 9 It calculates with an inner multiplier and the result is memorized in the cutting outlying- 
observation storage section 12 as an abnormality decision value in cutting (step 108). Moreover, 
W parameter 6W of the cutting load reference value calculated by the cutting operation part 7 in 
the wear operation part 8, and the parameter section 6 By the multiplier, it is [0040]. Wear 
decision value = cutting load reference-value xW parameter value [0041] ****** is performed. 
The result is memorized in the wear value storage section 1 1 as a wear decision value (step 
1 09). 

[0042] In drawing. 3 , if real cutting is started (step 1 10), the abnormality decision value in cutting 
and a wear decision value will be read from the wear value storage section 1 1 (step 111), and, 
subsequently a cutting load reference value will be read from the criteria load value storage 
section 10 (step 112). 

[0043] Next, it is A parameter 6A about a cutting load upper limit and a lower limit. It calculates 
and sets up with the cutting load reference value memorized by a multiplier and said reference- 
value storage section 10 (step 113). 

[0044] Subsequently, it sets to comparators 17 and 18 and the real cutting load data of the real 
time under real cutting, and a cutting load upper limit and a lower limit are a degree type [0045]. 
Load upper-limit > load lower limit [0046] It judges whether ****** is formed or not (step 114), 
and when materialized, processing after step 1 16 is performed. 

[0047] On the other hand, if not materialized, processing which will output the over-writing 
downward signal of the feed rate of a feed shaft servo motor to control-device M-C if it is a 
cutting load upper-limit < real cutting load data is performed, and if it is a cutting load upper- 
limit > real cutting load data, output processing of an over-writing rise signal will be performed, 
for example (step 1 15). 

[0048] The control device MG into which the over-writing rise signal or the over-writing 
downward signal was inputted controls the delivery override function of a feed shaft drive motor 
according to override rise / downward signal 

[0049] Next, in a comparator 16, it judges whether it is an abnormality decision value in cutting < 
real cutting load data (step 1 16), and if it is a cutting decision value < real cutting load data, a 
malfunction detection signal will be outputted, an alarm will be displayed and processing of this 
invention will be ended. 

[0050] If a malfunction detection signal is inputted into control unit M-C, control unit M~C will 
suspend each drive motor of a feed shaft and a main shaft in order to interrupt cutting. 
[0051] On the other hand, if it is not an abnormality decision value in cutting < real cutting load 
data, a real cutting load data will be memorized in the cutting data storage section 5 (step 1 18), 
and it will judge whether it is processing termination (step 1 19). In this decision, if it is not 
processing termination, the processing from step 1 14 will be repeated. 

[0052] If it is processing termination, the cutting value operation part 7 will calculate the real 
cutting load value at that time by the real cutting load data of the cutting data storage section 5, 
and the multiplier in C parameter of the parameter section 6 (step 120). And the wear decision 
value from the wear value storage section 1 1 is compared with a real cutting load value in a 
comparator circuit 15. Namely, judge whether a wear decision value > real cutting load value is 
satisfied (step 121), and if this calculated value is a wear decision value > real cutting load value 
as a result of decision Processing of this invention is ended, if it is not a wear decision value > 
real cutting load value, a wear detecting signal will be inputted into control unit M-C, that tool 
will be registered as a wear tool in the tool control of control unit M-C (step 122), and 
processing of this invention will be ended. In addition, when a tool is registered as a wear tool 
and the reserve tool is registered beforehand, a reserve tool will be used from the next 
processing. 

[0053] The example of the data of the cutting load supervisory equipment when cutting with the 
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6 inch milling cutter of an eight-sheet cutting edge to drawing 5 and drawing 6 is shown. As 
shown in drawing, the same operation data (reference value) as the conventional maximum 
method are obtained also for this invention, and responsibility is good. 

[0054] In the wear judging of a tool, by the conventional method, when wearing early load 18.5A 
out, it increases to 1 9.9A and the load is increasing 7.8%. By the method of this invention, when 
wearing out early load value 18.4A, it is detected as increasing to 21. 9A and the load increasing 
19%. Thus, since change of a load took greatly, while exact wear detection was completed, it 
came to be able to carry out the wear judging also of the tool which was not able to be judged 
by the conventional method. 

[0055] In additi on, what is necessary is to be the method which detects the torque of each 
driving shaft, and to just be outputted in proportion to a cutting load in short, although the 
method detected with the current value of a drive motor explains the cutting load in this 
example. 
[0056] 

[Effect of the Invention] Since data processing which memorized the cutting load data and has 
held the whole cutting from that stored data at the time of cutting termination can be performed 
above according to this invention, real cutting and the congruous cutting load reference values 
which are influenced by neither a noise nor the disturbance factor are stabilized, and are 
calculated. Moreover, according to this invention, since a reliable cutting load reference value is 
acquired easily, anyone can perform the high monitor of sensibility with sufficient responsibility. 
Furthermore, according to this invention, since monitor data are unified into a cutting load 
reference value, it becomes a system intelligible for an operator. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the cutting load supervisory equipment which carries out 
this invention. 

[Drawing 2] It is the flow chart of instruction cutting processing of this invention. 
[Drawing 3] It is the flow chart of monitor processing of the cutting load at the time of real 
cutting of this invention. 

[Drawing 4] It is the explanatory view of the example of a cutting pattern of this invention. 
[Drawing 5] It is an operation data Fig. by the new tool of this invention. 
[Drawing 6] It is an operation data Fig. by the wear tool of this invention. 
[Description of Notations] 
M-C Control unit 

1 Detecting Element 

2 Amplifier 

3 Filter Section 

4 A/D-Conversion Section 

5 Cutting Data Storage Section 

6 Various Parameter Sections 

7 Cutting Value Operation Part 

8 Wear Value Operation Part 

9 Outlying-Observation Operation Part 

10 Reference-Value Storage Section 

1 1 Wear Value Storage Section 

12 Outlying-Observation Storage Section 

13 Load Upper Limit Operation Part 

14 Load Minimum Operation Part 
15-18 Comparator 
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DRAWINGS 

[Drawing 1] 
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[Drawing 3] 
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[Drawing 6] 
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